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Box No. I Basis of the report __ 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andybr 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1-7 as originally filed 

Claims, Numbers 

1 -4 received on 1 8,08.2005 with letter of 1 8.08.2005 

Drawings, Sheets 



□ a sequence listing andybr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : DE 202 08 1 06 U1 (DANFOSS SILICON POWER GMBH) 

D2: GB-A-21 83304 (DIESEL KIKI CO. LTD) 

1. INDEPENDENT CLAIM 1 

1. 1 Novelty (Art. 33(2), PCT) 

The document D1 is regarded as being the closest prior art to the subject-matter of claim 1 
and shows (the references in parentheses applying to this document): 
D1 discloses: 

A distributor For distributing a flow of liquid over a surface to be cooled, the distributor 
comprising: 

- an inlet manifold (8); 

- an outlet manifold (9); and 

- at least one flow cell (7) connected between the manifolds, the flow cell comprising: 
a cell inlet (5) in fluid communication with the inlet manifold; 

- a cell outlet (6) in fluid communication with the outlet manifold; 

- a main flow channel formed by wall segments (21 ) extending from a base to the surface 
to be cooled and as a meandering sequence of channel segments for guiding a main flow 
of liquid from the cell inlet (5) along the surface to the cell outlet (6) with a plurality of 
changes in the direction of the main flow; 

The subject matter shown in D1 therefore differs from that of amended claim 1 in that D1 
does not disclose: 

- a bypass flow channel formed by gaps between the wall segments and the surface to be 
cooled tor allowing a bypass flow of liquid from the cell inlet to the cell outlet; 

wherein the bypass flow channel interconnects the channel segments of the main flow 
channel. 

It is therefore submitted that claim 1 is novel in view of D1 . 

1.2 Inventive step (Art. 33(3), PCT) 
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As mentioned above, the subject matter of amended claim 1 differs from that shown in Dl 
in that it does not disclose: 

- a bypass flow channel formed by gaps between the wall segments and the surface to be 
cooled for allowing a bypass flow of liquid from the cell inlet to the cell outlet; 

wherein 

- the bypass flow channel interconnects the channel segments of the main flow channel. 
The problem to be solved by the present invention, when starting from D1 , is that of 
increasing the transfer of heat from the plate to be cooled to the fluid. 

According to the present invention this is solved by modifying the height of the wall 
segments so that a small gap is left between the wall segments and the surface to be 
cooled. This increases the turbulence of fluid within the cells and thus increases the heat 
transfer. 

When starting from D1 and faced with the problem stated above, the skilled person would 
not attempt to decrease the height of wall segments, since there is no discussion in D1 of 
turbulence, or its effect on heat transfer, or indeed, that decreasing the height of the wall 
segments would enhance the cooling effect. 

Therefore it would not be obvious to a person skilled in the art to modify the cooling device 
of D1 in order to solve the above problem and in such a way that the invention as defined 
in claim 1 is reached. 

If the skilled person consults D2 in search of a solution to the problem, he would still not 
arrive at the invention claimed in amended claim 1 since D2 does not disclose explicitly a 
bypass flow channel formed by gaps between wall segments and the surface to be 
cooled. 

Rather, the skilled person when consulting D2 would learn that in order to increase the 
transfer of heat, he should increase the entire surface area of the surface to be cooled (D2 
page 2 lines 49-51) by the use of elongated projections or ribs. Such structures, he would 
learn, should be attached to the inner side of the top plate (3 in D1), since this is the 
surface requiring cooling. In addition, he would learn that a smooth (i.e. not 
turbulent) flow of fluid is to be desired (D2 page 1 lines 43-44, page 2 lines 47-49) and 
would thus be discouraged from making modifications that might increase turbulence. 
Thus, it is respectfully submitted that amended claim 1 involves an inventive step over D1 
and in view of D2. 

2. DEPENDENT CLAIMS 2-4 
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Claims 2-4 are dependent on claim 1 and as such also meet the requirements of the PCT 
with respect to novelty and inventive step. 
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AMENDED CLAIMS 

1 . A distributor for distributing a flow of liquid over a surface to be cooled, the distributor 
comprising: 

~ an inlet manifold (8, 25); 

- an outlet manifold (9, 24); and 

- at least one flow cell (7) connected between the manifolds, the flow cell comprising: 

- a cell infet (5) Cn fluid communication with the inlet manifold; 

- a cell outlet (6) in fluid communication with the outlet manifold; 

- a main flow channel (50) formed by wall segments (21 ) extending from a base (25) to the 

, surface to be cooled and as a meandering sequence of channel segments (64, 63, 62, 61) : 
for guiding a main flow of liquid from the cell inlet (5) along the surface to the cell outlet (6) * 
with a plurality of changes in the direction (51, 52) of the main flow; and 

- a bypass flow channel (71 , 72, 73) formed by gaps between the wall segments and the 
surface to be cooled for allowing a bypass flow of liquid from the ceil inlet to the cell outlet; 
wherein 

- the bypass flow channel Interconnects the channel segments of the main flow channel. 

2. A distributor as in claim 1 wherein a plurality of flow cells is interconnected between the 
manifolds, and wherein each of the flow cells comprises a bypass flow channel. 

3. A liquid-coolable unit for removing heat from a heat source, the unit comprising a plate 
heated by the heat source and a distributor as in any preceding claim for distributing a flow of 
cooling liquid over a surface of the plate. 

4. A liquid-coolable electronic unit, the unit comprising an electronic circuit encapsulated in a 
circuit module having an outer surface, and a distributor as in any one of claims 1 to 2 for 
distributing a flow of cooling liquid over the surface. 
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